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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a panel light source 
element and a prism sheet using the panel light source element, 
in which distribution of emitting light is controlled in a narrow 
range, gradation inversion is difficult to take place in a liquid 
crystal element, and luminance is very high. 
SOLUTION: This panel light source element includes a light 
deflecting element 4 disposed on a light emitting surface 23 of a 
light guide body 3. Light entering and emitting sides of the light 
deflecting element 4 have prism row arranging surfaces on which 
a plurality of prism rows having substantially triangular sections 
are arranged in parallel to each other, respectively, whose 
ridgelines on the light entering and exiting sides are 
substantially parallel to each other, whose peak angles on the 
light entering side are 50 to 80°, whose peak angles on the light 
emitting side are 140 to 170°, and which are substantially 
parallel to a light entering surface of the light guide body 3. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



JP200M43515A 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2 **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The transparent material which has the optical outgoing radiation side which carries out an 
abbreviation rectangular cross with at least one optical plane of incidence and this which counter the 
light source and this light source, and has the optical outgoing radiation device to which outgoing 
radiation of the light which carries out incidence from the light source is carried out from an optical 
outgoing radiation side, It consists of an optical deflection component arranged on the optical outgoing 
radiation side of a transparent material, and a light reflex component arranged at the rear face which 
counters the optical outgoing radiation side of a transparent material. Said optical deflection component 
has the prism train array side where many cross-section abbreviation triangle-like prism trains were 
arranged by juxtaposition at the light entering surface and light exiting surface side. The ridge line of the 
prism train by the side of a light entering surface and a light exiting surface mutually by abbreviation 
parallel The surface light source component which the vertical angle of the prism train by the side of a 
light exiting surface is [ the vertical angle of the prism train by the side of a light entering surface ] 140- 
170 degrees at 50-80 degrees, and is characterized by being arranged so that a prism train may become 
the optical plane of incidence of a transparent material, and abbreviation parallel. 
[Claim 2] The surface light source component according to claim 1 to which the include angle of peak 
light is characterized by luminous-intensity half-value width being 10*40 degrees at 50-80 degrees to the 
normal of an optical outgoing radiation side in the field where the distribution of outgoing radiation light 
which carries out outgoing radiation from said transparent material is perpendicular to the both sides of 
optical plane of incidence and an optical outgoing radiation side. 
[Claim 3] A surface light source component given in either of claims 1 and 2 characterized by forming in 
one [ at least ] field of the optical outgoing radiation side of said transparent material, and its rear face 
the lens side where a split face or many lens trains were formed in an optical outgoing radiation side and 
abbreviation parallel. 
[Claim 4] The surface light source component according to claim 1 to 3 characterized by forming in one [ 
at least ] field of the optical outgoing radiation side of said transparent material, and its rear face the 
lens train of a large number prolonged in an abbreviation perpendicular to optical plane of incidence. 
[Claim 5] The surface light source component according to claim 4 to which the lens train of a large 
number formed in said transparent material is characterized by being the prism train of 60-150 degrees 
of vertical angles by the shape of a cross-section abbreviation triangle. 
[Claim 6] The surface light source component according to claim 1 to 5 characterized by locating the 
location of the ridgeline of the prism train which the pitch of the prism train by the side of the light 
entering surface of said optical deflection component and a light exiting surface is abbreviation identitas, 
and counters in 20% or less of range of the pitch of a prism train. 
[Claim 7] The surface light source component according to claim 6 characterized by the location of the 
ridgeline of the prism train which counters being mostly in agreement. 
[Claim 8] Said optical deflection component is a surface light source component according to claim 1 to 7 
characterized by the distance of the valley of the prism train by the side of a light entering surface and 
the prism train by the side of a light exiting surface which counters being 3 or less times of the pitch of a 
prism train. 
[Claim 9] Said optical deflection component is a surface light source component according to claim 1 to 8 
characterized by consisting of a sheet-like object of one sheet with which the prism train by the side of a 
light entering surface and a light exiting surface was formed in both sides of a transparence base 
material, respectively. 
[Claim 10] The prism sheet characterized by the ridgelines of the prism train which two or more prism 
trains of the shape of a cross-section abbreviation triangle of 50-80 degrees of vertical angles are formed 
in one front face of a transparence base material, and two or more prism trains of the shape of a cross- 
section abbreviation triangle of 140*170 degrees of vertical angles are formed in the field of another side, 
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and was formed in both fields being abbreviation parallel mutually. 
[Claim 11] The prism sheet according to claim 10 characterized by locating the location of the ridgeline of 
the prism train which the pitch of the prism train formed in said both sides is abbreviation identitas, 
and counters in 20% or less of range of the pitch of a prism train. 
[Claim 12] The prism sheet according to claim 11 characterized by being arranged so that the location of 
the ridgeline of the prism train which counters may be mostly in agreement. 
[Claim 13] The prism sheet according to claim 9 to 12 characterized by the distance of the valley of the 
prism train formed on the surface of one side and the prism train formed in the field of another side 
which counters being 3 or less times of the pitch of a prism train. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] About the prism sheet used for the surface light source component of an edge 
light method and it which are used for liquid crystal displays, such as a notebook computer and a liquid 
crystal television, distribution of outgoing radiation light is controlled very narrowly in more detail, and 
this invention relates to the prism sheet used for the surface light source component and it which have 
high brightness. 
[0002] 

[Description of the Prior Art] In recent years, the color liquid crystal display has been widely used in 
various fields, such as a liquid crystal television which used monitors, such as a portable notebook 
computer and a personal computer, and an electrochromatic display panel, or a video one apparatus 
liquid crystal television. Moreover, big-screen-izing of a liquid crystal display and highly minute-ization 
are briskly advanced with increase-izing of the amount of information processing, diversification of 
needs, multimedia correspondence, etc. 

[0003] The liquid crystal display consists of the back light section and the liquid crystal display 
component section fundamentally. There is a thing of the edge light method which has arranged the light 
source so that the side edge side of the thing of a direct lower part type or a transparent material which 
has arranged the light source directly under the liquid crystal display component section may be 
countered as the back light section, and the edge light method is used abundantly from a viewpoint of 
miniaturization of a liquid crystal display. 

[0004] In the case of the liquid crystal display which used such a back light, the liquid crystal molecule 
within a liquid crystal cell is twisted at 90 degrees or a still bigger include angle, the polarization shaft 
of the linearly polarized light light which carried out incidence into the eel is rotated, by the polarization 
shaft orientation of the polarizing element arranged at the outgoing radiation side of a eel, transparency 
or cutoff of light is performed and the display of a screen is made. However, since, as for the light which 
carries out incidence into a liquid crystal cell from the usual back light, distribution exists in an incident 
angle, the rotational degree which receives each light from the torsion of the liquid crystal in a eel 
changes with include angles of distribution, and the transparency at the time of passing a polarizing 
element or the degree of cutoff changes with include angles of distribution of incident light. For this 
reason, according to the direction which looks at the screen of a liquid crystal display, brightness will 
differ from a hue and the phenomenon of characteristic tone reversal arises in a liquid crystal display. 
[0005] 

[Problem(s) to be Solved by the Invention] Various approaches are proposed in order that such 
brightness and a hue may carry out an unevenness improvement. For example, the method of dividing 
the one interior of a liquid crystal cell into two or more domains, and adjusting the torsion of the liquid 
crystal molecule inside the divided eel to the angular distribution of a light on either side, There are 
what makes the direction of orientation a radial for the torsion of a liquid crystal molecule within one 
liquid crystal cell, a thing to which a drive electrode is arranged in parallel with a liquid crystal cell 
base, and orientation of the liquid crystal molecule is carried out in parallel, a method of leaning the 
refractive-index shaft of a phase contrast plate, and compensating gap of a phase, etc. 
[0006] However, while using the liquid crystal cell of a complicated special structure by these 
approaches, making the orientation of the liquid crystal molecule carry out in the special direction, or 
using a special phase contrast plate and being inferior to the productivity of a liquid crystal display, it 
had the trouble that an expensive special member had to be used. 
[0007] Then, the purpose of this invention is to offer the prism sheet used for the surface light source 
component and it which have high brightness while it is controlled very narrowly, and distribution of 
outgoing radiation light is [ the tone reversal of a liquid crystal display ] lifting-hard and carries out it. 
[0008] 



-2- 



JP2001-143515A 



[The means for making a technical problem solved] By extending the outgoing radiation light which this 
invention person etc. made carry out incidence of the very narrow collimation light of distribution to a 
liquid crystal cell in view of such a situation, and carried out outgoing radiation from the liquid crystal 
cell by a diffusion member etc. A header and this invention are reached in the thing of very narrow 
distribution which it is collimation -ized and is done for the outgoing radiation of the light by being able 
to offer the liquid crystal display which has a large angle of visibility and tone reversal cannot produce 
easily, and using the optical deflection component of specific structure. 
[0009] Namely, the transparent material which the surface light source component of this invention has 
the optical outgoing radiation side which carries out an abbreviation rectangular cross with at least one 
optical plane of incidence and this which counter the light source and this light source, and has the 
optical outgoing radiation device to which outgoing radiation of the light which carries out incidence 
from the light source is carried out from an optical outgoing radiation side, It consists of an optical 
deflection component arranged on the optical outgoing radiation side of a transparent material, and a 
light reflex component arranged at the rear face which counters the optical outgoing radiation side of a 
transparent material. Said optical deflection component has the prism train array side where many 
cross-section abbreviation triangle-like prism trains were arranged by juxtaposition at the light entering 
surface and light exiting surface side. The ridgeline of the prism train by the side of a light entering 
surface and a light exiting surface mutually by abbreviation parallel The vertical angle of the prism 
train by the side of a light entering surface is 50-80 degrees, and the vertical angle of the prism train by 
the side of a light exiting surface is 140-170 degrees, and it is characterized by being arranged so that a 
prism train may become the optical plane of incidence of a transparent material, and abbreviation 
parallel. Moreover, the prism sheet of this invention is characterized by the ridgelines of the prism train 
which two or more prism trains of the shape of a cross-section abbreviation triangle of 50-80 degrees of 
vertical angles are formed in one front face of a transparence base material, and two or more prism 
trains of the shape of a cross-section abbreviation triangle of 140-170 degrees of vertical angles are 
formed in the field of another side, and was formed in both fields being abbreviation parallel mutually. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, making 
a drawing reference. Drawing 1 shows one typical operation gestalt of the surface light source 
component of this invention. As shown in drawing 1 the surface light source component of this invention 
The transparent material 3 which makes one front face which makes at least one side edge side the 
optical plane of incidence 21, and carries out an abbreviation rectangular cross with this the optical 
outgoing radiation side 23, It consists of the light source 1 which countered the optical plane of incidence 
21 of this transparent material 3, has been arranged, and was covered with the light source reflector 2, 
an optical deflection component 4 arranged on the optical outgoing radiation side of a transparent 
material 3, and a reflective component 5 arranged at the rear face 24 of the optical outgoing radiation 
side 23 of a transparent material 3. In addition, six in drawing is a shielding material for preventing the 
nearby bright line and a nearby dark line in the lamp case, and can be installed if needed. 
[00 11] The transparent material 3 is arranged at XY side and parallel, and is making the shape of a 
rectangle as a whole. The transparent material 3 has four side edge sides, among those makes side edge 
at least 1 of one pair of side edge sides which are parallel to YZ side, counter mutually, and are arranged 
the optical plane of incidence 21. The optical plane of incidence 21 counters with the light source 1, and 
is arranged, and incidence of the light emitted from the light source 1 is carried out into a transparent 
material 3 from the optical plane of incidence 21. In this invention, the light source may be arranged to 
the optical plane of incidence 21 and other side edge sides of the side edge side 22 grade which counters, 
for example. 
[0012] Two principal planes which carried out the abbreviation rectangular cross have countered 
mutually the optical plane of incidence 21 of a transparent material 3, it is located in XY side and 
parallel, respectively, and one of fields turns into the optical outgoing radiation side 23. When the lens 
train of a split face or a large number gives directive light outgoing radiation functions, such as the 
optical outgoing radiation side 21 and a lens side formed at abbreviation parallel, to one [ at least ] field 
of this optical outgoing radiation side 23 or its rear face 24, outgoing radiation of the light which has 
directivity from the optical outgoing radiation side 23 is carried out. 
[0013] As for the split face formed in the front face of a transparent material 3, or a lens train, it is 
desirable to consider as the range whose average tilt-angle thetaa is 0.5-7.5 degrees from the point of 
planning regularity of the brightness in the optical outgoing radiation side 23. This average tilt-angle 
thetaa is in the inclination for the rate alpha of outgoing radiation to become large, when there are the 
rate alpha of outgoing radiation and relation of a transparent material 3 and average tilt-angle thetaa 
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becomes large. For this reason, when average tilt-angle thetaa becomes smaller than 0.5, it is in the 
inclination for the rate alpha of outgoing radiation of a transparent material 3 to become small, for the 
amount of outgoing radiation of the light which carries out outgoing radiation from a transparent 
material 3 to decrease, and for brightness to become low. Moreover, if average tilt-angle thetaa takes 7.5 
degrees and becomes large, the rate alpha of outgoing radiation of a transparent material 3 will become 
large, and a great portion of light will carry out outgoing radiation in the field near the light source 1 of 
the optical outgoing radiation side 23. It decreases suddenly as it separates from the light source 1, and 
it is in the inclination for attenuation of the light which spreads a transparent material 3 to become 
large and the outgoing radiation light from the optical outgoing radiation side 23 also separates from the 
light source 1, and it is in the inclination for the regularity of the brightness in the optical outgoing 
radiation side 23 to fall. The range of average tilt-angle thetaa is 1*5 degrees still more preferably, and 
the range of it is 1.5-4 degrees more preferably. 

[0014] According to -1984, a split-face configuration is measured using a sensing-pin type surface 
roughness meter, and average tilt-angle thetaa of the split face formed in a transparent material 3 can 
search for it using IS04287 / following lthe (l) type, and (2) types from obtained inclination function f 
(x), being able to use the coordinate of the measurement direction as x. Here, L is measurement die 
length and deltaa is the tangent of average tilt-angle thetaa. 
[0015] 

[Equation l] 



[Equation 2] 



Moreover, in order to control the directivity in a field (YZ side) parallel to the light source 1 of the 
outgoing radiation light from a transparent material 3 to other principal planes to which the directive 
light outgoing radiation function is not given, it is desirable to form the lens side which arranged the 
lens train of a large number prolonged to an abbreviation perpendicular direction (the direction of X) to 
the optical plane of incidence 21. In the operation gestalt shown in drawing 1 , a split face is formed in 
the optical outgoing radiation side 23, and the lens side which arranged in parallel the lens train of a 
large number prolonged to an abbreviation perpendicular direction (the direction of X) to the optical 
plane of incidence 21 is formed in a rear face 24. In this invention, conversely, the gestalt shown in 
drawing 1 may make the optical outgoing radiation side 23 a lens side, and may make a rear face 24 a 
split f ace< 
[0016] What is in the range the rate of optical outgoing radiation of whose is 0.5 - 5% as such a 
transparent material 3 is desirable, and is 1 - 3% of range more preferably. It is because it is in the 
inclination for attenuation of light [ in / if it is in the inclination for the quantity of light which will carry 
out outgoing radiation from a transparent material 3 if the rate of optical outgoing radiation becomes 
small / this / 0.5% to decrease, and for sufficient brightness to no longer be obtained and the rate of 
optical outgoing radiation becomes large 5%, a lot of light at the about one light source will carry out 
outgoing radiation, and / the direction of X in the optical outgoing radiation side 23 ] to become 
remarkable, and for the regularity of the brightness in the optical outgoing radiation side 23 to fall. 
Thus, by making the rate of optical outgoing radiation of a transparent material 3 into 0.5 - 5%, the 
include angle of the peak light which carries out outgoing radiation from an optical outgoing radiation 
side is in the range of 50-80 degrees to the normal of an optical outgoing radiation side, the luminous - 
intensity half-value width in a field perpendicular to the both sides of optical plane of incidence and an 
optical outgoing radiation side is 10-40 degrees, and outgoing radiation of the outgoing radiation light [ 
as / whose luminous-intensity half-value width in a field perpendicular to said **** is 35 65 degrees ] can 
be carried out including said peak light. In this invention, by carrying out outgoing radiation of the light 
of such a directive high outgoing radiation property from a transparent material 3, the direction of 
outgoing radiation can be efficiently deflected with the optical deflection component 4, and the surface 
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light source component which has high brightness can be offered. 
[0017] In this invention, the rate of optical outgoing radiation from a transparent material 3 is defined 
as follows. If the relation with the outgoing radiation light reinforcement (I) in the location of distance L 
sets thickness (Z direction dimension) of a transparent material 3 to t from the optical reinforcement (10) 
of the outgoing radiation light in the edge by the side of the optical plane of incidence 21 of the optical 
outgoing radiation side 23, and the edge by the side of the optical plane of incidence 21, relation like the 
following (3) types will be satisfied. 

[0018] 

[Equation 3] 



Here, a constant alpha is a rate of optical outgoing radiation, and it is the rate (%) in which light carries 
out outgoing radiation from the transparent material 3 of per unit length (die length equivalent to 
transparent material thickness t) in the direction of X which intersects perpendicularly with the optical 
plane of incidence 21 in the optical outgoing radiation side 23. An axis of ordinate can be asked for this 
rate alpha of optical outgoing radiation from that inclination in plotting (L/t) from the optical outgoing 
radiation side 23 to the logarithm and axis of abscissa of optical reinforcement of outgoing radiation 
light. The rate alpha of optical outgoing radiation has the magnitude of the irregularity of a split face, a 
configuration, and a close relation, however, as shown in drawing 1 , when a lens train is formed in a 
rear face 24 In order that it may be bent when the travelling direction of the light in a transparent 
material 3 carries out incidence to a lens side, or incidence is carried out by the incident angle of under a 
critical angle to a lens side, outgoing radiation is carried out out of a transparent material 3, and light 
may reflect with the reflective component 5 and may carry out incidence again, It does not necessarily 
depend for this rate alpha of optical outgoing radiation only on the condition of the split face of the 
optical outgoing radiation side 23. 

[0019] Although the prism train prolonged in the direction of abbreviation X as the lens train, a 
lenticular lens train, a V character-like slot, etc. are mentioned when forming a lens train in the rear 
face 24 or the optical outgoing radiation side 23 of a transparent material 3 as shown in drawing 1 , it is 
desirable that the configuration of the cross section of the YZ direction considers as an abbreviation 
triangle-like prism train. The directivity in a field (for example, YZ side) parallel to the light source 1 of 
the outgoing radiation light from a transparent material 3 is controllable by refraction or reflex action of 
this lens train. That is, outgoing radiation light distribution of a direction parallel to the light source 1 
can be made **** by setting up the configuration of a lens train suitably. 
[0020] In this invention, when forming a prism train as a lens train formed in a transparent material 3, 
it is desirable to make the vertical angle into the range of 70*150 degrees, this is enough in the outgoing 
radiation light from a transparent material 3 by making a vertical angle into this range - collection 
Hikari - it is because last thing is made and sufficient improvement in the brightness as a surface light 
source component can be aimed at. That is, by making a prism vertical angle into within the limits of 
this, in the field (for example, YZ side) containing the main outgoing radiation light parallel to the light 
source 1, outgoing radiation of the condensed outgoing radiation light whose luminous-intensity half- 
value width is 35-65 degrees can be carried out, and the brightness as a surface light source component 
can be raised. In addition, when forming a prism train in the optical outgoing radiation side 23, as for a 
vertical angle, it is desirable to consider as the range of 80-100 degrees, and when forming a prism train 
in a rear face 24, it is desirable [ a vertical angle ] to consider as the range of 70-80 degrees or 100-150 
degrees. 

[0021] With the operation gestalt shown in drawing 1 , the optical outgoing radiation side 23 consists of a 
split face, and a rear face 24 consists of fields which two or more prism trains of the shape of a cross- 
section abbreviation triangle prolonged to an abbreviation perpendicular direction (the direction of X) to 
the optical plane of incidence 21 arranged. By being good also as a curved surface and making the 
crowning of the shape of that cross- section abbreviation triangle into a curved surface, this prism train 
can lessen generating of defects, such as a blemish at the time of an assemble of a back light, while 
making easy imprint nature to the transparent material at the time of manufacture. 
[0022] In addition, what used together with this in this invention instead of giving an optical outgoing 
radiation function to the optical above outgoing radiation side 23 or its rear face 24, and carried out 
mixing distribution of the optical diffusibility particle inside the transparent material may be used. 
Moreover, as a transparent material 3, it is not limited to a configuration as shown in drawing 1 , and 
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the thing of various configurations, such as the shape of the shape of tabular and a wedge and a model of 
a ship, can be used. 

[0023] The optical deflection component 4 is arranged on the optical outgoing radiation side 23 of a 
transparent material 3. Two principal planes 41 and 42 of the optical deflection component 4 have 
countered mutually, and are located in XY side and parallel as a whole, respectively. On the other hand 
(principal plane located in the optical outgoing radiation side 23 side of a transparent material), inside [ 
it is principal planes 41 and 42 ] is used as the light entering surface 41, and let another side be a light 
exiting surface 42. In this light entering surface 41 and light exiting surface 42, many cross-section 
abbreviation triangle-like prism trains are arranged, respectively, and that prism train is arranged so 
that the include angle with the optical plane of incidence 21 of a transparent material 3 to make may 
become 15 degrees or less, and it may become 5 degrees or less preferably, and it may become the optical 
plane of incidence 21 and abbreviation parallel still more preferably. 
[0024] The optical deflection component 4 has the Mitsuyuki line writing direction conversion function 
and the function condensing [ optical ], and the prism train by which the prism train formed in the 
optical deflection component light entering surface 41 was formed in the optical deflection component 
light exiting surface 42 in the Mitsuyuki line writing direction conversion function mainly achieves a 
function condensing [ optical ]. 

[0025] The optical path of the beam of light in the optical deflection component 4 by which the prism 
train was formed in the light entering surface 41 of the optical deflection component 4 at drawing 2 was 
shown. In respect of the prism of a prism train, internal reflection of the light which carried out 
incidence aslant to the direction of a surface light source component normal (Z direction) at the optical 
deflection component 4 is carried out by total reflection operation, and it is bent in the direction of a 
surface light source component normal (Z direction) according to it. Thus, since a travelling direction is 
changed into incident light according to a total reflection operation of a prism train, outgoing radiation of 
the light of the outgoing radiation light intensity distribution corresponding to the outgoing radiation 
luminous-intensity distribution from a transparent material 3 can be carried out. Therefore, the light of 
the distribution rationalized by the transparent material 3 can be made to turn to in the direction of the 
purpose efficiently. 
[0026] If the prism vertical angle of the prism train formed in a light entering surface 41 is 50*80 degrees 
and is this include-angle within the limits, it can make the direction of incident light change efficiently 
outgoing radiation light with the directivity from a transparent material 3 in the direction of the purpose 
according to a total reflection operation. The range of a prism vertical angle is 55 degrees - 75 degrees 
preferably, and the range of it is 60 degrees - 70 degrees still more preferably. 
[0027] In this invention, the prism train formed in the light entering surface 41 of the optical deflection 
component 4 can also use what is not limited to a cross-section triangle-like prism train if the Mitsuyuki 
line writing direction translator which changes the outgoing radiation light from a transparent material 
3 in the direction of the purpose (for example, the direction of a surface light source component normal) 
can be attained, and made the crowning and trough of a prism train the curve, the thing which made the 
prism side the curved surface. 

[0028] The optical path of the beam of light in the optical deflection component 4 by which the prism 
train was formed in the light exiting surface 42 of the optical deflection component 4 at drawing 3 is 
shown. The light which had the travelling direction of light changed by the prism train of the Mitsuyuki 
line writing direction conversion device which is the 1st device of the optical deflection component 4 is 
condensed in the prism train of the condensing device which is the 2nd device. It is condensed by making 
the travelling direction of light change in the direction of a normal of the optical outgoing radiation side 
23 of a transparent material 3 (Z direction) according to a refraction operation of the prism side of a 
prism train. Thus, since it is condensed by refraction operation of a prism train, the light of narrow 
distribution can be made to be fully able to collimate and it can be efficiently made suitable in the 
direction of the purpose. 

[0029] The prism vertical angle of the prism train formed in the light exiting surface 42 of the optical 
deflection component 4 is 140-170 degrees, and the range of it is 150 degrees - 160 degrees preferably. 
When it becomes an acute angle from 140 degrees, it is in the inclination which the return light by the 
total reflection in prism **** arises, and causes the fall of the brightness of a surface light source 
component, and when a prism vertical angle is larger than 170 degrees, the condensing operation by 
refraction becomes small and it is in the inclination for the fully collimated outgoing radiation light to no 
longer be obtained. 

[0030] In this invention, the prism train formed in the light exiting surface 42 of the optical deflection 
component 4 can also use what is not limited to a cross- section triangle-like prism train if the function 
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condensing [ optical ] which can condense distribution of the outgoing radiation light from a transparent 
material 3 to the target distribution can be attained, and made the crowning and trough of a prism train 
the curve, the thing which made the prism side the curved surface. 
[0031] The optical deflection component 4 of this invention can attain the above-mentioned Mitsuyuki 
line writing direction conversion function and a function condensing [ optical ] with sufficient balance by 
constituting so that the prism train formed in the light entering surface 41 and the prism train formed 
in the light exiting surface 42 may serve as abbreviation parallel. Under the present circumstances, the 
pitch of both prism trains is almost the same, and it is 10% or less of range to constitute so that gap of 
the location of a prism train where the ridgeline of the prism train which counters location [ a ridgeline ] 
namely, counters may become within the limits of 20% or less of the pitch of a prism train desirable still 
more preferably, and it constitutes so that the location of the ridgeline of the prism train which counters 
more preferably may be mostly in agreement. By condensing the light into which the Mitsuyuki line 
writing direction was changed in one certain prism train as it is in the prism train countered in the same 
pitch, this is because the use effectiveness of light becomes high, and is because it is in the inclination to 
become the distribution which many peaks discover by luminous-intensity distribution of outgoing 
radiation light if gap of the location of this ridgeline exceeds 20%, and for the use effectiveness of light to 
fall. 

[0032] Moreover, the smaller one of the distance of the prism train of the Mitsuyuki line writing 
direction translator formed in the light entering surface 41 of the optical deflection component 4 and the 
prism train of the condensing device formed in the light exiting surface 42 is good. This is because it is in 
the inclination to become the distribution which the light into which the Mitsuyuki line writing direction 
was changed in one certain prism train is no longer condensed as it is in the prism train countered in the 
same pitch, and many peaks discover by luminous-intensity distribution of outgoing radiation light, and 
for the use effectiveness of light to fall, when this distance becomes large. It is 2 double less or equal that 
the distance of the valley where both prism trains counter considers as 3 or less times of the pitch of a 
prism train desirable still more preferably, and the distance of both prism trains is a pitch and below 
equivalent more preferably. 

[0033] The optical deflection component 4 of this invention the prism sheet in which many prism trains 
which become the prism sheet in which many prism trains which become a light entering surface side 
were formed to one field, and a light exiting surface side were formed to one field Can also use it, joining 
to one or making it pile each other up with another object, and so that each prism train array side may 
serve as an outside The prism sheet of one sheet which formed in both sides of a transparence base 
material many prism trains which become many prism trains which become a plane-of-incidence side, 
and an outgoing radiation side side, respectively can also be used. What the prism train was formed in 
latter both sides from a viewpoint of the use effectiveness of light [ like ], and was united with the above 
is desirable. 
[0034] The light source 1 is the linear light source which extends in the direction of Y, and can use a 
fluorescent lamp and a cold cathode tube as this light source 1. The light source reflector 2 leads a loss to 
a transparent material 3 for the light of the light source 1 few. As the quality of the material, the plastic 
film which carries out metal vacuum evaporationo ******** can be used for a front face, for example. The 
light source reflector 2 is twisted through the external surface of the light source 1 to the light exiting 
surface edge section of the optical deflection component 4 from the edge section external surface of the 
light reflex component 5 as illustrated. On the other hand, the optical deflection component 4 is avoided 
and the light source reflector 2 can also be twisted from the edge section external surface of the light 
reflex component 5 to the optical outgoing radiation side edge section of a transparent material 3 
through the external surface of the light source 1. 

[0035] ****** which gives the same reflective member as such a light source reflector 2 to side edge sides 
other than side edge side 21 of a transparent material 3 is also possible. As a light reflex component 5, 
the sheet plastic which has a metal vacuum evaporationo reflecting layer can be used for a front face, for 
example. In this invention, it is also possible to replace with a reflective sheet as a light reflex 
component 5, and to consider as the light reflex layer formed in the rear face of a transparent material 3 
of metal vacuum evaporationo etc. 

[0036] The transparent material 3 and the optical deflection component 4 of this invention can consist of 
synthetic resin with high light transmittance. As such synthetic resin, methacrylic resin, acrylic resin, 
polycarbonate system resin, polyester system resin, and vinyl chloride system resin can be illustrated. 
Especially, methacrylic resin is excellent in the height of light transmittance, thermal resistance, kinetic 
property, and fabrication nature, and the optimal. As such methacrylic resin, it is resin which uses a 
methyl methacrylate as a principal component, and that whose methyl methacrylate is 80 % of the 
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weight or more is desirable. It may face forming surface structures, such as a surface structure of the 
split face of a transparent material 3 and the optical polarizing element 4, and a prism train, you may 
form by carrying out a heat press using the mold member which has the surface structure of a request of 
a lucite plate, and configuration grant may be carried out with screen- stencil, extrusion molding, 
injection molding, etc. at shaping and coincidence. Moreover, a structure side can also be formed using 
heat or a photo-setting resin. Furthermore, the split-face structure and lens train array structure which 
consist of activity energy-line hardening mold resin may be formed on a front face on transparence base 
materials, such as a bright film which consists of polyester system resin, acrylic resin, polycarbonate 
system resin, vinyl chloride system resin, poly methacrylic imide system resin, etc., or a sheet, and the 
junction unification of such a sheet may be carried out on a separate transparence base material by 
approaches, such as adhesion and welding. As activity energy-line hardening mold resin, the metal salt 
of a polyfiinctional (meta) acrylic compound, a vinyl compound, acrylic ester (meta), an allyl compound, 
and an acrylic acid (meta) etc. can be used! 

[0037] A liquid crystal display is constituted by arranging a liquid crystal display component on the 
luminescence side (light exiting surface of the optical polarizing element 4) of the surface light source 
component which consists of the above light sources 1, the light source reflector 2, a transparent 
material 3, an optical deflection component 4, and a light reflex component 5. A liquid crystal display is 
observed by the observer through a liquid crystal display component from the upper part in drawing 1 . 
Moreover, in this invention, since incidence of the light of the fully collimated narrow distribution can be 
carried out to a liquid crystal display component from a surface light source component, there is no tone 
reversal in a liquid crystal display component etc., and although an image with uniform brightness and 
hue is obtained, an angle of visibility will become narrow. Then, by laying diffusion members, such as an 
optical diffusion sheet and a lens sheet, in the observation side side of a liquid crystal display 
component, there is no tone reversal etc. and brightness and a hue can offer a liquid crystal display with 
a lar ge angle of visibility uniformly. 

[0038] 

[Example] Hereafter, an example explains this invention concretely. In addition, measurement of each 
physical properties in the following examples was performed as follows. 
[0039] Using a cold cathode tube as the brightness of a surface light source component, and a source of a 
measuring beam of luminous-intensity half- value width, DC 12V were impressed to the inverter 
(Harrison HIU-742A), and RF lighting was carried out. Brightness divided the surface light source 
component or the front face of a transparent material into 3x5 at the square of 20mm around, and asked 
for the 15 point average of the brightness value of the direction of a normal of each square. Luminous- 
intensity half-value width fixed the black paper which has the pinhole of 4mmphi on a surface light 
source component or the front face of a transparent material so that a pinhole might be located in the 
surface center, it adjusted distance so that the measurement circle of a luminance meter might be set to 
8-9mm, it was perpendicular and as parallel as the longitudinal direction shaft of a cold cathode tube, 
and it adjusted it so that a GONIO revolving shaft might rotate centering on a pinhole. Rotating a 
revolving shaft at intervals of 0.5 degrees to +80 degrees - -80 degrees in each direction, luminous- 
intensity distribution of outgoing radiation light was measured with the luminance meter, and it asked 
for the half-value width (angle of divergence of one half of distribution of peak value) of luminous- 
intensity distribution. 
[0040] According to the measurement ISO 4287 of an average tilt angle (thetaa) / 1 1987, the surface 
roughness of a split face was measured by 0.03mm/second in drive rate with the sensing-pin type surface 
roughness plan (surfboard COM 570made from Tokyo Precision equipment A) using 010 2528 
(ImicromR, 55-degree cone, diamond) as a sensing pin. From the chart obtained by this measurement 
that average line was deducted, the inclination was amended, and it calculated and asked by said 
formula (l) type and (2) types. 

[0041] light - outgoing radiation - a rate (alpha) - measurement - a transparent material - a lamp - 
installing - the side - countering - the side - black - an acrylic - a sheet - pasting up - the reflected 
light -- having removed - a condition - carrying out - a transparent material " light - outgoing 
radiation - a field - a center section - the light source - a side - from - the other end - a field - a side - 
- resulting ~ 20 - mm - spacing -- having classified ~ each - a field - brightness - measured value - 
from - - the above - (- three ~) - a formula - - being based - - having computed . 
[0042] One field produced the light guide plate which is a mat (average tilt angle of 3.1 degrees) by 
carrying out injection molding using example 1 acrylic resin (AKURI pet VH 5#000 by Mitsubishi Rayon 
Co., Ltd.). This light guide plate was making the wedge tabular of 195mmx253mm and 3mm thickness to 
1 mm. 140 degrees of prism vertical angles of a prism train and the prism layer in which the pitch 
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50micrometer prism train carried out the successive formation array at juxtaposition were formed with 
acrylic ultraviolet-rays hardening resin so that it might become parallel to the side (shorter side) with a 
die length [ of a transparent material ] of 195mm at the mirror plane side of this transparent material. 
While [ corresponding to the side (long side) with a die length / of a transparent material / of 253mm ] 
has covered and arranged the cold cathode tube along a long side with the light source reflector (silver [ 
by REIKO Co., Ltd. ] reflective film), as the side edge side was countered. Furthermore, the optical 
diffuse reflection film (Toray Industries, Inc. make E60) was stuck on other side edge sides, and the 
reflective sheet has been arranged in the prism train array (rear face). The above configuration was 
included in the frame. The maximum peak of outgoing radiation light luminous-intensity distribution of 
this transparent material was [ 27 degrees and the rate of optical outgoing radiation of 70 degrees and 
luminous-intensity half-value width ] 1.7%. 

[0043] The array side where acrylic ultraviolet-rays hardenability resin was used for polyester film with 
a thickness of 50 micrometers, and 63 degrees of prism vertical angles and the prism trains of pitch 
50micrometer a large number were formed successively by juxtaposition on the other hand to one field in 
the field of another side by pitch 50micrometer (a) The array side where the prism trains of a large 
number which have each prism vertical angle of 150 degrees of vertical angles, 160 degrees of (b) vertical 
angles, and 170 degrees of (c) vertical angles were formed successively by juxtaposition is formed. The 
crest, the crest, trough, and trough of a prism train where both sides counter were in agreement, and 
three prism sheets formed so that the ridgeline might become parallel were produced. Spacing of the 
trough of a prism train and trough where both sides counter was about 60 micrometers. 
[0044] The prism train array side of 63 degrees of prism vertical angles turned [ sheet / each / which was 
obtained / prism ] to the optical outgoing radiation side side of the above-mentioned transparent 
material, and it was laid so that the ridgeline of a prism train might become parallel at the optical plane 
of incidence of a transparent material. The normal brightness and the cold cathode tube of three surface 
light source components which were produced as mentioned above were asked for distribution of the 
luminous intensity in a perpendicular direction and a horizontal field, and the result was shown in Table 
1. Moreover, outgoing radiation light distribution of the surface light source component at the time of 
using the prism sheet (b) of 160 degrees of prism vertical angles was shown in drawing 4 . 
[0045] The prism sheet which formed in one field of polyester film with an example of comparison 1 
thickness of 50 micrometers 63 degrees of prism vertical angles and the prism layer which formed 
successively the prism trains of pitch 50micrometer a large number to juxtaposition using acrylic 
ultraviolet-rays hardenability resin was produced. The prism train array side of 63 degrees of prism 
vertical angles turned [ sheet / this / prism ] to the optical outgoing radiation side side of the transparent 
material obtained in the example 1, and it was laid so that a prism ridgeline might become parallel at 
the optical plane of incidence of a transparent material. The normal brightness and the cold cathode 
tube of a surface light source component which were produced as mentioned above were asked for 
distribution of the luminous intensity in a perpendicular direction and a horizontal field, and the result 
was shown in Table 1. 

[0046] Acrylic ultraviolet-rays hardenability resin is used for polyester film with an example of 
comparison 2 thickness of 50 micrometers. The array side where 63 degrees of prism vertical angles and 
the prism trains of pitch SOmicrometer a large number were formed successively by juxtaposition to one 
field The array side where 140 degrees of prism vertical angles and the prism trains of pitch 
50micrometer a large number were formed successively by juxtaposition was formed in the field of 
another side, the crest, the crest, trough, and trough of a prism train where both sides counter were in 
agreement, and the prism sheet formed so that the ridgeline might become parallel was produced. 
Spacing of the trough of a prism train and trough where both sides counter was about 60 micrometers. 
The prism train array side of 63 degrees of vertical angles turned [ sheet / which was obtained / prism ] 
to the optical outgoing radiation side side of the transparent material obtained in the example 1, and it 
was laid so that the ridgeline of a prism train might become parallel at the optical plane of incidence of a 
transparent material. The normal brightness and the cold cathode tube of a surface light source 
component which were produced as mentioned above were asked for distribution of the luminous 
intensity in a perpendicular direction and a horizontal field, and the result was shown in Table 1. 
[0047] 

[Table l] 
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[0048] 

[Effect of the Invention] In this invention, the ridgelines of the prism train by the side of a light entering 
surface and a light exiting surface are abbreviation parallel mutually, and when an ON light side is 50- 
80 degrees and a light exiting surface side uses the optical deflection component (prism sheet) which is 
140- 170 degrees, distribution of outgoing radiation light is very narrow, and the prism vertical angle of a 
prism train is controlled, and can offer the prism sheet used for the surface light source component and 
it which have ** and high brightness that tone reversal in a liquid crystal device cannot happen easily. 

[Brief Description of the Drawings] 

[Drawing l] It is the typical decomposition perspective view showing 1 operation gestalt of the surface 
light source component of this invention. 

[Drawing 2l It is the optical-path Fig. showing an operation of the prism train by the side of the light 
entering surface of the optical deflection component of this invention. 
[Drawing 31 It is the optical-path Fig. showing an operation of the prism train by the side of the light 
exiting surface of the optical deflection component of this invention. 
[Drawing 4] It is outgoing radiation light distribution of the surface light source component of the 
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